Summary &mdash; An immunogold labelling procedure was developed to detect pea seed-borne mosaic virus (PSbMV) 
INTRODUCTION
Members of the potyvirus group of plant virus induce the formation of several types of inclusion body during infection (Edwardson, 1974; Christie and Edwardson, 1977; Hollings and Brunt, 1981; Dougherty and Carrington, 1988) . With pea seedborne mosaic virus (PSbMV) in pea (Pisum sativum L) 2 distinctive types of cytoplasmic inclusion body, the pinwheel type and the crystalline type, have been described (Inouye, 1971;  Hampton et al, 1973; Mili&jadnr; ic and Plavsic, 1978 ). An antiserum to the pinwheel inclusion body protein of PSbMV has been prepared and used in enzymelinked immunosorbent assay (ELISA) to detect the protein during PSbMV infection (Alconero et al, 1986 ). However, the serological relationship between the pinwheel and the crystalline inclusion bodies remains unknown. Here, we report the development of an immunogold labelling procedure using antisera to PSbMV particles and pinwheel inclusion bodies, and its application to the study of the cytology of PSbMV infection. An important property of PSbMV is its high rate of seed transmission in some pea cultivars (Musil, 1966; Inouye, 1967; Stevenson and Hagedorn, 1969; Khetarpal and Maury, 1987) . Our Lin and Langenberg (1983) .
Antiserum specificity
To test the specificity of the antiserum against PSbMV particles, purified PSbMV particles were absorbed onto copper grids, coated with diluted immunoglobulin prepared from the crude antiserum against PSbMV particles and immunogold-labelled essentially as described by Van Lent and Verduin (1985) except that goat antirabbit immunoglobulin-gold conjugate was used rather then protein A-gold conjugate.
The pinwheel inclusion bodies induced by the PSbMV isolate in systemically-infected pea plants (cv Vedette) were purified according to Mowat et al (1989) and used to test the specificity of the anti-pinwheel inclusion serum (Alconero et al, 1986) . Purified White et al (1987) .
The specificity of the 2 antisera was further tested by incubating tissue sections in a series of preabsorbed antibody solutions followed by gold-labelling.
Thin sections were cut from fixed infected leaf and cotyledon materials as described below. The intensity of gold-labelling by each antibody treatment was photographically recorded under electron microscope and compared. Specific recognition of PSbMV virion and pinwheel inclusion body protein by the above 2 antisera was also demonstrated by western blot analyses of crude protein extracts of infested leaf tissues of pea.
The extracts were prepared according to Sherwood (1987) (Bendayan and Zollinger, 1983 
RESULTS

Confirmation of antiserum specificity
In the gold-labelled antibody decoration tests, antiserum against PSbMV particles specifically reacted with the antigenic epitopes of PSbMV particles (fig 1 a) (Hollings and Brunt, 1981; Dougherty and Carrington, 1988) . However, in our experiments, crystalline inclusion bodies of PSbMV were consistently observed in the cytoplasm of the infected cells. Similar findings have been reported by other workers (Hampton et al, 1973; Mili&jadnr; ic and Plavsic, 1978 (Hiebert et al, 1984 (Lawson and Hearon, 1971; Weintraub et al, 1974; McMullen and Gardner, 1980) , virus particles and viral coat proteins (Langenberg, 1986 ). With PSbMV, pinwheel inclusion bodies have been found associated with particles in negative staining (Inouye, 1971 (Langenberg, 1986) , PSbMV pinwheel inclusion bodies are involved in virus cell-to-cell spread.
The absence of specific labelling of PSbMV pinwheel inclusion bodies in cotyledon and plumule sections, and the fact that extracts made from similar tissues did not react with the antiserum used in above experiments (Wang, unpublished 
